Wavelet analysis has been developed a new branch for over twenty years. The concept of vector-valued binary wavelets with two-scale dilation factor associated with an orthogonal vector-valued scaling function is introduced. The existence of orthogonal vector-valued wavelets with two-scale is discussed. A necessary and sufficient condition is provided by means of vector-valued multiresolution analysis and paraunitary vector filter bank theory. An algorithm for constructing a sort of orthogonal vector-valued wavelets with compact support is proposed, and their orthogonal properties are investigated.
meaningful to investigate vector-valued wavelets with 4-scale. Based on an observation in [5, 8] , another purpose of this article is to introduce the notion of orthogonal vector-valued wavelet packets with threescale and investigate their properties.
Multiresolution analysis
By Z and Z denote all integers and all non-negative integers, respectively. Set v be a constant and 2 v Z . By 2 2 ( , )
v L R C , we denote the aggregate of arbitrary vector-valued functions ( ) 
Definition 2 [5] . A sequence 
Definition 3 [5] . A vector-valued multiresolution analysis of
where 0 is the zero vector of On the basis of Definition 2 and Definition 3, we obtain ( ) t satisfies the following equation 
Then, the refinement equation (10) Lemma 1 [6] . Let 
Thus, both Theorem 1 and formulas (16), (23) and (24) provide an approach to design a class of compactly supported orthogonal vector-valued wavelets.
3.Construction of wavelets
In the following, we begin with considering the existence of a class of compactly supported orthogonal vector-valued wavelets. By applying formula (24), we get that
4.Conclusion
A necessary and sufficient condition on the existence of a class of orthogonal vector-valued wavelets is presented. An algorithm for constructing a class of compactly supported orthogonal vector-valued wavelets is proposed.
